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Impficathm  or  otherwise,  as  in  any  manner  licensing  the  holder  or  any  other  person  or  corporation,  or 
conveying  any  rights  or  permission  to  manufacture,  use,  or  sell  any  patented  invention  that  may  in  any 
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Center  should  direct  requests  for  copies  of  this  report  to: 

Defense  Technical  Information  Center 
Cameron  Station 
Alexandria,  Virginia  22314 

TECHNICAL  REVIEW  AND  APPROVAL 

AHRL-TR- 75-50,  Vol.  195 


This  report  has  been  reviewed  by  the  Office  of  Public  Affairs  (PA)  and  is  releasable  to  the  National 
Technical  Information  Service  (NTIS).  At  NTIS,  it  will  be  available  to  the  general  public,  including 
foreign  nations. 

This  technical  report  has  been  reviewed  and  is  approved  for  publication. 

FOE  THE  COMMANDER 


Biodynamics  and  Bioengineering  Division 
Air  Force  Aerospace  Medical  Research.  laboratory 


SECURITY  CLASSIFICATION  Of  THU  PAPE  (TWran  Data  Bntoroil) 


[  REPORT  DOCUMENTATION  PACE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

s.  recipient's  Catalog  number 

4.  TITLE  fan d  SubHtlo) 

USAF  BIOENVIRONMENTAL  NOISE  DATA  HANDBOOK: 

CH-3  In-FUght  Crew  Noise 

S.  TYPE  OF  REPORT  *  PERIOD  COVERED 

Volume  155  of  a  series 

6.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORS 

Harald  K.  Hille 

>.  CONTRACT  OR  GRANT  NUMBER/*) 

PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Air  Force  Aerospace  Medical  Research  Laboratory 
Aerospace  Medical  Division,  Air  Force 

Systems  Command,  Wright-Patterson  AFB,  OH  45433 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  k  WORK  UNIT  NUMBERS 

62202F  72310918 

It.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 

Same  as  above 

12.  REPORT  DATE 

September  1982 

13.  NUMBER  OF  PAGES 

18 

44.  MONITORING  AGENCY  NAME  4  AOORESS (It  dlttoront  Item  Controlling  Otflco) 

IS.  SECURITY  CLASS,  (ol  Mo  roporl) 

Unclassified 

IS«.  oeclassification/downgraoing 
SCHEDULE 

IS.  DISTRIBUTION  STATEMENT  (ot  Mo  Roport) 

Approved  for  public  release;  distribution  unlimited 

IT.  DISTRIBUTION  STATEMENT  (ol  tho  obotroct  ontorod  In  Block  30,  II  dllloront  horn  Report; 

IS-  SUPPLEMENTARY  NOTES 

IS.  KEY  WOROS  /Continue  on  reeefee  aide  It  naeeaaarr  and  Identify  by  block  number) 

Noise 

Noise  Environments 

Bloenvlronmental  Noise 

In-flight  Crew  Noise 

CH-3  Helicopter 

SO.  ABSTRACT  /Continue  on  reverie  aide  If  neeeaeary  and  Identify  by  block  number) 

The  CH-3  Is  a  USAF  tactical  combat  transport  helicopter.  This  report 
provides  measured  data  defining  the  bioacoustic  environments  at  flight 
crew/passenger  locations  Inside  this  helicopter  during  normal  flight  operations. 
Data  are  reported  for  nine  locations  In  a  wide  variety  of  physical  and 
psychoacoustic  measures:  overall  and  band  sound  pressure  levels,  C-welghted  and 
A-welghted  sound  levels,  preferred  speech  interference  level,  perceived  noise  — - ~ 

0D  |  jmTtS  1473  tDITION  Or  t  NOV  ••  IS  OBSOLETE 


SECURITY  CLASSIFICATION  OF  THIS  FAOt  /Wiwi  DMA  SRNnO 


SECURITY  CLASSIFICATION  Of  THU  PAOK(TW»«n  Dutm  Stiff 4) 


levels,  and  limiting  times  for  total  daily  exposure  of  personnel  with  and 
without  staed/ird  Air  Force  ear  protectors.  Refer  to  Volume  1  of  this 
handbook, 3tJ$AF  Bi ©environmental  Noise  Data  Handbook,  Vol  1:  Organization, 
Content  and  Application,^  AMRL-TR-75-50(l)  1975,  for  discussion  of  the 
objective  and  design  of  the  handbook,  the  types  of  data  presented, 
measurement  procedures,  instrumentation,  data  processing,  definitions  of 
quantities,  symbols,  equations,  applications,  limitations,  etc. 


« 


SCCUftlTY  CLASSIFICATION  OF  THIS  PAOEfIVfcwt  Dmfm  Bnffd) 


PREFACE 
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The  CH-3  is  a  USAF  transport  behoopsr  assd  to  transport  personnel  or  aerospace  hardware.  The 
helicopter,  which  is  manufactured  by  the  Sikorsky  Aircraft  Division  of  the  United  Technologies  Corpo¬ 
ration,  is  powered  by  two  T58-GE-6  turbsshafi  engines  each  rated  at  1500  shp.  Hie  engines  drive  both  a 
four-blade  fully-articulated  19m  diameter  main  rater  and  a  conventional  fourblade  4.2m  diameter  tail 
rotor.  The  engines  are  manufactured  by  theQensral  Electric  Company,  Aircraft  Engine  Group,  Military 
Engine  Division. 

This  volume  provides  measured  and  extrapolated  data  defining  bioacoustic  environments  produced 
inside  this  helicopter.  Such  data  are  essential  to  evaluate  ear  protection  requirements,  limiting  person¬ 
nel  exposure  times,  voice  communication  capabilities,  and  annoyance  problems  associated  with  opera¬ 
tions  of  the  CH-3  helicopter. 

This  volume  is  one  of  a  series  published  by  the  Air  Force  Aerospace  Medical  Research  Laboratory 
(AFAMRL)  under  the  same  report  number  (AMRL-TR-75-50)  as  a  multi-volume  handbook  that  quanti¬ 
fies  the  noise  environments  produced  at  flight/ground  crew  locations  and  in  surrounding  communities 
by  operations  of  Air  Force  aircraft  and  ground  support  equipment  The  far-field,  community-type,  noise 
data  in  the  handbook  describe  the  noise  produced  during  ground  operations  of  aircraft,  ground  support 
equipment  and  other  ground-based  equipment  or  facilities. 

Volume  1  of  this  handbook  discusses  the  objectives  and  design  of  the  handlbook,  the  types  of  data 
presented,  measurement  procedures,  instrumentation,  data  processing,  definitions  of  quantities,  sym¬ 
bols,  equations,  applications,  limitations,  etc.  Refer  to  Volume  1  (reference  1)  for  such  information 
because  it  is  not  repeated  in  other  handbook  volumes. 

A  cumulative  index  lists  those  aerospace  systems  contained  in  the  handbook,  and  identifies  the  specific 
volumes  containing  each  type  of  environmental  noise  data  available  (i.e.,  inflight/flight  crew  and 
passenger  noise,  near-field  ground  crew  noise,  far  field/  community  noise).  Volume  numbers  are 
assigned  sequentially  as  individual  volumes  are  published. 
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IN-FLIGHT  NOISE 

MEASUREMENTS 

«  ’  1 

All  noise  measurements  wore  made  on-board  a  standard-configured  CH-3  helicopter  daring  typical 
speed,  altitude,  and  flight  maneuver  conditions.  These  levels  describe  the  standard  CH-3  environments, 
but  may  not  be  representative  of  those  levels  encountered  if  the  helicopter  has  been  configured  differ¬ 
ently  (e.g.,  major  equipment  or  structural  changes). 

Acoustic  measurements  were  made  at  various  flight  crew  locations.  Table  1  lists  the  measurement 
locations  and  test  conditions  as  numeric/alphabetic  designators  which  are  used  on  the  data  pages.  The 
designator  1/A  means  measurement  location  1  and  test  condition  A. 

The  microphone  position  was  at  ear  level  external  to  headgear  in  a  region  0.2-0.3  meter  from  the  head 
when  an  individual  was  present  At  unoccupied  locations,  measurements  were  made  at  ear  level 
throughout  a  volume  where  the  head  would  normally  be  located.  In  both  cases,  the  microphone  was 
randomly  moved  throughout  a  spherical  volume  approximately  0.3  meter  in  diameter  and  the  resultant 
samples  analyzed  using  a  4-  or  8-  second  integration  time  to  obtain  a  power-averaged  level,  which 
effectively  smooths  out  short-duration  fluctuations  and  best  describes  the  exposure. 

Although  the  presence  of  a  crew  member  at  a  measurement  location  affects  the  resultant  sound  field,  the 
magnitude  of  such  effects  is  generally  small  and  not  significant  in  determining  exposure  limits  or  voice 
communication  capabilities.  Consequently,  no  distinction  is  made  in  this  report  between  occupied  and 
unoccupied  measurement  locations. 

RESULTS 

The  measured  data  presented  in  Table  2  define  the  sound  pressure  levels  (SPL)  produced  inside  the 
HH-43B  helicopter  at  the  9  specified  locations.  This  table  includes  the  overall,  1/3  octave  band,  and 
octave  band  levels.  From  these  data,  C-weighted  and  A-weighted  sound  levels,  maximum  permissible 
time  for  one  exposure  per  day  (AFT!  161-35)  with  and  without  standard  Air  Force  ear  protectors, 
preferred  speech  interference  level,  and  perceived  noise  level  are  calculated  and  presented  in  Table  3. 
These  measures  are  widely  used  to  assess  the  effects  of  noise  on  personnel  and  their  performance. 


TABLE  1 


MEASUREMENT  LOCATIONS  AND  TEST  CONDITIONS 

CH-3,  Andrews  AFB,  8  June  1982 

LOCATION  POSITION  HEIGHT  ABOVE  DECK 

1  Between  Pilot  and  Copilot 

2  Flight  Engineer’s  Station 

3  1st  Row  Seat  Across  From  Entrance  Door 

4  2nd  Row  Seats,  Centerline 

5  3rd  Row  Seats,  Centerline 

6  4th  Row  Seats,  Centerline 

7  5th  Row  Seats,  Centerline 

8  Left  Side  Bunk,  Aft  of  Aircraft 

9  Right  Side  Bunk,  Aft  of  Aircrat 

CONDITION  DESCRIPTION 

A  APU  Running,  Entrance  Door  Open 

B  #1  Engine  Start,  APU  Running,  Entrance  Door  Open 

C  #2  Engine  Start,  APU  Running,  Entrance  Door  Open 

D  Ground  Runup  -  Engine  RPM  80% 

E  Taxi  •  Engine  RPM  90%,  Entrance  Door  Open 

F  Takeoff  -  Engine  RPM  92%,  Entrance  Door  Closed 

G  Liftoff  Climb  to  500' 

H  Level  Cruise  •  500'  PA,  90  KIAS,  Door  Closed 

I  Level  Cruise  -  500'  PA  -  70  KIAS,  Door  Closed 

J  Level  Cruise  -  500'  PA  -  80  KIAS 

K  Level  Cruise  •  1000'  PA  •  120  KIAS 

L  Hover,  50'  -  Entrance  Door  Closed 

M  Descent  and  Landing 

O  Taxi  -  Entrance  Door  Closed 


Seated  Head  Level 
Seated  Head  Level 
1.5  Meters 
1.5  Meters 
1.5  Meters 
1.5  Meters 
1.5  Meters 
Head  Level 
Head  Level 
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